This paper uses a longitudinal survey from the Philippines with detailed information on family time use to analyse the effects of economic factors on children's time allocation. This is done while taking account of censoring, unobservable family heterogeneity and simultaneous decisions with respect to time spent in different activities. It is shown that there is a statistically significant correlation between unobservable individual and household characteristics when it comes to hours spent working and in school, but that this correlation is substantially smaller than one. Including household heterogeneity leads to substantial changes in the estimated effects of many of the important explanatory variables.
Introduction
How a child's time is used has implications both for the child's current well-being and for its future prospects.
1 Parents' decisions about how much time a child spends going to school, working, doing chores or on leisure activities directly impact the child's current utility. Those decision, however, also have a large impact on the child's accumulation of human capital and hence indirectly on the development of the society. For these reasons the determinants of children's time allocation have attracted significant public interest.
There has recently been a substantial increase in the amount of research on children's time allocation in developing countries; much of it focusing on child labour (Edmonds 2008) . Most of this literature have, however, implicitly or explicitly ignored two potentially important issues: The role of unobserved family heterogeneity and that all of the various uses of children's time, such as schooling, work, chores and leisure, are jointly determined. This paper therefore examines how the estimated effects of a standard set of explanatory variables are effected when one allows for correlation between time uses and for household heterogeneity and for both.
Among the interesting results is that there is a statistically significant correlation between unobservable individual characteristics when it comes to hours spent working and in school for boys, but that this correlation is substantially smaller than one. Even after including household heterogeneity this result does not change, although clearly the correlation for the household effects is much larger. These results carry over to girls, although the picture is slightly more muddled. In terms of changes in variables once household heterogeneity is included the effect of father's education on boys' work and schooling is reduced substantially, while the effect of male wages are larger. For girls' schooling, the effect of male wages decreases and the effect of female wages increases significantly.
The outline of the paper is as follows. Section 2 describes the data together with descriptive statistics for children's time use and the explanatory variables. Section 3 discusses the estimation method used and some of the econometric issues with estimating time allocation. The results are presented in Section 4 and finally Section 5 draws together the main results.
Data
The data come from the Laguna Multipurpose Household Surveys.
2 The first survey took place in 1975 with resurveys in 1977, 1982, 1985, 1990, 1992 and 1998 on a progressively smaller number of households using almost the same questionnaire.
3 Here we focus on the two surveys in 1982 and 1985, since these surveys have the most detailed time allocation information. The background for the original survey is described in Evenson (1978, Appendix) and Evenson, Popkin, and Quizon (1980) . 1 See, for example, Beegle, Dehejia, and Gatti (2004) for how child labour affects wages and health in Vietnam.
2 The survey is also known as the Laguna Household Studies Project or the Laguna Household Economics Survey.
3 Unfortunately, the 1975 survey round is unavailable and time allocation data were not collected for the 1998 resurvey.
The Laguna Province is located south of Manila, covers a 1,759 sq. km. large area and had in 1975 a population of 803,750 with a growth rate of 2.8 per cent (See Ho 1979) . It is bounded on the north by the province of Rizal, on the east by Quezon, on the west by Cavite, and on the south by Batangas. While Laguna is an inland province it does have a big fresh water lake (Laguna de Bay) that constitutes most of the province's northern border. About 80 per cent of the total area of the province, which consists mainly of plains but with some elevated areas in the north-east, are used for agriculture and water supplies are reliable and abundant in most parts.
In 1975 the shortest distance between the province and Manila was about 30 kilometre. During the survey period Manila has expanded so that some areas in the northern part of the province are now urban zones. This proximity to Manila, together with the fact that it is home to the country's largest agricultural college and the International Rice Research Institute (IRRI) and has fertile land, explains why Laguna is one of the somewhat more developed provinces in the Philippines. The surveyed households are located in 20 different villages or communities, also known as barangays.
Demographic, consumption, and time allocation data were collected from the mother, while the father was asked about production, income and land. Time allocation data are based on seven days recall. King and Evenson (1983, Appendix B) attempt to estimate the bias introduced by using recall data. In both the 1975 and the 1977 surveys time budgets were collected by both the "recall" and "direct observations" methods. For the 1975 survey the recall method resulted in the reporting of a substantially higher level of market production time for both fathers and mothers. "The major discrepancy between the two methods, however, is the drastic understatement of the market production time of children. The observation method measured more than three times as much market production time for all children as reported under the recall method" (King and Evenson 1983, p. 59) . Evenson, Popkin, and Quizon (1980, p. 297-301) also note that there appears to be a ". . . large understatement of both market and home time of children in recall." The recall questions were revised for the 1977 survey with the result that there is little difference between recall and observation data for the home production time of both husband and wife, while the market production time are understated by the recall method for both. Unfortunately, observation data were not reported for children making it difficult to assess whether the redesign had any effect on the under-reporting of children's productive activities. It appears likely, however, that these activities are still significantly under-reported. 
The Time Use of Children
For each individual in the household, time can be allocated between four non-overlapping activities: Household chores, work, school, and leisure. "Household chores" includes the various work related to the maintenance and reproduction of the household; "work" are market related activities; and "school" measures all activities related to education. Leisure is simply the residual of the 168 hours in a week. Table 1 shows more detailed definitions of each variable. Table 2 shows the time use for those that participate and the participation rates in per cent for boys and girls for the four activities. Since it is likely that there are large differences in the time use of children depending on their age, the children are divided into three age groups: Age 7 to 9 years, 10 to 13 years and from 14 to 16 years, in addition to the full sample.
For both boys and girls a very high percentage went to school in the week prior to the interview. The number is slightly lower for girls than boys for the two first age groups, that is until the children are 13 years old. For the 14-16 year olds the picture is reversed with girls going to school markedly more than boys. Schooling is mandatory until approximately 13 years of age. Clearly, a significant number of boys and girls do not continue in school the required amount of time since the participation rate is only around 90 per cent for children aged 10 to 13. This is, however, a high rate compared to many other developing countries.
While there is little difference in the participation rates and time spent in school by boys and girls this is not the case for work and household chores, which is closely associated with the sex of the child. It is mainly boys that participate in market related activities; the participation rate is more than twice as high for boys than for girls. Close to ten percent of the youngest boys spend some time working and this percentage increases to almost 30 for the 10-13 year olds and to more than fifty per cent for boys aged 14 to 16. The participation rate of girls is, however, not negligible; almost a quarter of all girls aged 14 to 16 years do some work.
Not only is there an increase in the participation rate for boys, there is also a correspond- ing increase in the mean hours of work for the boys that work. While boys, aged 7 to 13, that work do so for only around ten hours a week the 14 to 16 year olds work on average 25 hours a week. The girls experience a similar development in the hours worked for those working, but the increase is even more pronounced. In fact, the average hours for girls that work are higher than for boys that work for all but the youngest age group. House chores are mainly the domain of the girls. Save for the youngest, the participation rate for girls is above 80 percent, while the maximum participation rate for boys are 72 per cent for the 14 to 16 year olds. Hence, at first glance it appears as if boys do a fair amount of work in the home even if the percentage participation rate is not as high as for girls. The number of hours for those that work at home reveals, however, that girls work substantially more than boys; from age 14 girls spend, on average, twice as much time on household chores than boys. Boys that do work at home spend approximately an hour a day doing household chores no matter their age, while the corresponding figure for girls older than 14 is almost three hours a day. The difference between boys and girls is also significant with respect to leisure time. Except for the youngest children the girls have significantly less leisure time than the boys. For the oldest age groups the difference is more than one hour a day. Table 3 shows the descriptive statistics for the explanatory variables. The children are on average just below 12 years of age, with around 30 percent between 14 years and 16 years. Children are expected to spend more time on work and chores and less in school as they become older. The dummy allows for a discreet change in the time allocation when the child reaches age 14 since no longer required to go to school at around that age.
Descriptive Statistics
The educational system in the Philippines consists of an elementary school with six grades; a high school with four grades; a college with either four or five years of education; and finally post graduate study. There is mandatory schooling from the first academic year after reaching age seven and until completion of elementary education, that is until approximately thirteen years old. Most of the elementary schools are public and tuitionfree, but secondary schools and colleges are to a large degree private. One of the interesting characteristics of the Philippines is a very equal distribution of education by sex compared to most other developing countries. On average the mothers and fathers of the children in the sample have around five years of education.
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Only around 15 per cent of the households in the sample own land, which accounts for 5 One year is added if the college is left with a degree, that is four years of college education with a degree is taken as being equivalent to five years of college education without a degree. Post-graduate study and post graduate study with a degree are equivalent to respectively seventeen years and eighteen years of education. Some parents have received vocational training, which is taken as being equal to ten years of education.
the very low average land holding.
6 In the survey there are separate information on land owned and used by the household, land owned but not operated and rented land. The amount of land owned but not operated is very small and is therefore added to the amount of owner-operated land.
Renting land is a lot more common than owning land. More than half of the households (52.7 per cent) have access to land. The average land holding for those households are 1.89 hectares. While more land means higher profit from the agricultural business of the family it is also likely that the household has decided on renting more land because it can employ its own members on the land. This argument points to a possible endogeneity problem in using rented land. If a household has children that are better suited for working on the family farm than for schooling the household may decide to increase the land cultivated and the time spent by children working on the land. Hence both the amount of land rented and the time spent on the different activities are jointly determined by unobservable characteristics of the family and its children. The market for rented land in the Philippines is, however, not very active due to a number of laws which makes it very difficult for landlords to evict households from their rented land. Since rent still have to be paid by the household the a priori expectation is that more rented land will increase the time spent in market activities, which includes agricultural production.
Wage data represent a special problem since individual wage data are not available for all individuals. Instead, two sources of wage data have been used to create the wage rates. The first is the wage information collected for the rice farms, which include both hired labour and a replacement wage for family labour, that is, how much it would cost to hire someone to do the job done by the family member. These wage data cover a wide variety of different tasks and are not available for all barrangays.
7 The second source is the work summary for the last half year that was collected for the mother and father, which included a daily wage if they worked as hired labour for at least one day. These two sources are combined and the problem with missing wage data for some villages are solved by assigning villages with missing wage data the wages for neighbouring villages. All villages that are assigned a wage are within five kilometres of the village from where the wage rate is taken. As expected the male wage rate is higher than the female wage rate, which in turn is higher than the child wage rate. The child wage rate is based on wages for children 15 years or less. The effect of both male and female wage on education is expected to be positive and negative on market work. Increasing female wages have an ambiguous effect on both leisure and chores, while male wages are expected to have a positive effect on leisure and a negative effect on chores. Child wages are likely to have a positive effect on market work, but a negative effect on all other time uses.
Four distances are included to capture both the degree of urbanisation, or rather distance to markets etc., and factors which might influence the cost of children. In the latter category are the distance to the closest family planning clinic and to the closest daycare centre. The first reflects the cost of contraception which affects the demand for number and quality of children. Distance to the daycare centre is one aspect of the cost for women of joining the labour market and may also affect the time spent by children at home caring for younger siblings. The remaining two distance measures are to the rural health unit and to the closest public hospital, respectively. Both of these measure how close to a city a household is and therefore, hopefully, also measure distance to markets. One distance which is unfortunately not available in the survey is the distance to school, which other studies have shown to be an important determinant of schooling.
For all distances there is a potential problem with missing information. Households were asked whether they know of the presence of each institution and if they did, how long it would take to get there. Those households that did not know of an institution are here assigned the mean distance of the other households. Normally, one would include a dummy to capture any differences between those households who knew of, say, a family planning clinic. The problem with using this approach is that it may reflect household preferences and choice. Imagine a household that face a high cost of children. This household is likely to have fewer children and invest more in each child. It is, however, also more likely to know or seek information about the presence of a family planning clinic since that would be one way to limit the household's fertility. Hence, if the household that know of the presence of a family planning clinic is a non-randomly selected subset of the entire population of households there is a potential for bias in the estimates in the random effects model, since we can no longer assume that there is no correlation between the household effect and the explanatory variables. Therefore, no dummy for missing information is included. This does not, however, bias the results in any way because the missing information is replaced by the mean and therefore does change the results.
The final two variables are dummies for whether the father and the mother are present in the household at the time of the survey. A parent is assumed not to be present if no time use information is collected for that parent. Hence, this definition includes both parents that are deceased and parents which have temporarily or permanently left the household. There is, of course, a potential for a parent being present but refusing to provide time use information, although this does not appear to be a problem based on other information in the survey. For more than ten per cent of the children in the sample there is no father present, while no mother is present for around five per cent.
Estimation Strategy
It follows from the discussion in Rosenzweig and Evenson (1977) that a simple econometric model describing the time allocation of a child can be written as
where H j i is the hours spent in an activity j by individual i and α j , β j , γ j and δ j are the coefficients to be estimated. I i is a vector of individual characteristics, Z i is a vector of household characteristics, W i is a vector of wage rates and ε j i are residuals that are independently and normally distributed, with mean zero and a common variance. The I i vector includes individual specific characteristics of the child, which here are age, a dummy for the child being 14 years or older and the age dummy interacted with the age. Household characteristics, included in the Z i vector, are the education of the father and the mother, measured in years, and two dummy variables describing whether the parents are present in the household at the time of the survey or not. Furthermore, the landholdings of the household are also included in the Z vector.
While (1) serves as a convenient starting point there are (at least) three issues that should be addressed when estimating the determinants of children's time use. First, the potential bias from unobservable heterogeneity. Second, that all time uses are jointly determined. Finally, there are a substantial number of observations with zero hours for work, school and chores.
The first issue is possible bias from unobservable heterogeneity that is correlated across time uses and individuals. While the previous literature have mainly employed fixed effects estimations to control for unobservable heterogeneity, random effects approach are used here for two reasons. First, most of the variables of interest, such as the educational attainment of parents, do not change across time or between children in the same household and would therefore have to be dropped if using fixed effects. Since an important purpose of this paper is to understand to what extent not controlling for unobservable heterogeneity can affect the estimates of important variables this would not be desirable. Second, tobit models do not lend themselves easily to fixed effects estimation but can be estimated with random effects. Finally, under strict exogeneity, random effects estimation is more efficient than fixed effects estimation.
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Ideally, the estimations should control for individual, that is child, level heterogeneity.
9
Since each child is observed a maximum of two times and the number of multiple observations of children is relative small it is unfortunately not possible to identify individual level heterogeneity. Instead, a specification with household level heterogeneity is used. Two potentially important unobservable characteristics of households that might affect the decisions on children's time allocation are the preferences of the parents and the level and distribution of household members' abilities.
Secondly, even though it is possible to estimate the individual time uses independently that ignores the correlation between the different time uses and thereby also the correlation in the error terms. While this will not bias the results it is in theory possible to improve the efficiency of the estimation by taking account of the correlation in the error terms. The problem is that this requires plausible exclusion restrictions and theory suggests that there are no variables that affect time use in one area without affecting other types of time use. Despite this, the sum of the four time uses must by definition be 168 hours, which implies that the sum of the constant terms must be 168, since the expected value of the individual error terms, and therefore the sum of the error terms, is zero.
10 Furthermore, the parameter estimates associated with each independent variable must sum to zero over the four time uses.
Estimating a system of three time uses will impose the restrictions and the parameter for the fourth time use can be recovered using these restrictions. More importantly, estimating the time uses jointly provides direct information on aspects of the time use decisions which are of substantial interest such as the relationship between unobservable characteristics that affect both schooling and child labour.
Finally, as shown in Table 2 all time uses, except for leisure, have a substantial number of observations with zero hours. Hence, while a continuous model can provide valuable information, it does not take into account for censoring at zero. To overcome the potential bias from censoring at zero a Tobit is also estimated.
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Bringing together the three issues discussed above lead to the following estimation strategy. The continuous model is estimated first, followed by the tobit model. The models are estimated separately for boys and girls, since it is likely that the variables and correlations between time uses is different between boys and girls. For each model each time use is first estimated individually using (1) above. The next step is to introduce the correlation between the error terms of each child/year combination. Let the time uses be w, s, c for work, school and household chores. Then the jointly estimated set of equations are:
The error terms are distributed jointly normally, ε ∼ N 3 (0, Σ ε ), where Σ ε is the variancecovariance matrix. What is presented below is the standard deviation and correlation matrix, which is 
where σ j is the standard deviation of the error term for time use j and ρ j,k is the correlation in the error terms of time uses j and k. While this imposes the restrictions on time available discussed above, it ignores the issue of unobserved heterogeneity. Equation (1) can be rewritten to include unobserved household heterogeneity, c k , which leads to
for individual i in household k. This is estimated using random effects estimation. Finally, the two models are combined to allow for both correlation in error terms and 11 An alternative is the Heckman (1979) sample selection model, but that is not suitable for two reasons. First, it is questionable whether sample selection is the main problem when estimating the effect on time allocation of children. The data in this survey include information for all children, not just those that participate in a given activity. Specifically, the average child wage rather than individual wages is what is used here. Second, the standard theoretical model of time allocation makes it difficult to find a suitable identification variable for the selection. This means that the Heckman model would only be identified by the assumption about the functional form in the econometric model. unobserved household heterogeneity.
Both the individual error terms and the unobserved household component are distributed normally, ε ∼ N 3 (0, Σ ε ) and c ∼ N 3 (0, Σ c ), where Σ are the variance-covariance matrices. For both the individual error term and the household component what is presented is the standard deviation and correlation matrix as shown above for the individual error term in (5).
Estimation Results

Continuous Models
Tables 4a-4d and 5a-5d present the results for the continuous models for boys and girls, respectively. The four models are the standard OLS estimated for each separate time use, the three time uses estimated while allowing for possible correlation in the error term, each time use estimated separately with household random effects and finally the full model with correlation across both the household effects and the error terms. The full model with both jointly estimated time use and household random effects is estimated with the imposed condition that there is a perfect negative correlation between the household effects in the work and school equation. This restriction is imposed since the correlation would converge to one during estimation.
12 Table 4a shows the effects of the explanatory variables on hours spent in market activities by boys. Not surprisingly the number of hours increases with age. There do, however, not appear to be any marked shift in the number of hours after boys turn fourteen and therefore are no longer required to go to school, since both the dummy and interaction terms are not significant. Apart from the age of the child, the father's education is the most significant determinant of how many hours boys work. The number of hours decreases by just less than an hour per extra year of education the father has. Neither the land holdings of the household nor the amount of rented land have any significant effects on hours worked, but do have the expected signs.
The two wage rates that are significant are the male and the child wage rates. A doubling of the male wage rate would lead to an increase in hours worked by boys of close to an hour a day, while the same for the child wage would lead to a decrease of a similar magnitude. One possible explanation for the positive effect of the male wage rate is that the sample used here includes boys older than fifteen and the child wage rate is supposedly based on children fifteen or less, but restricting the sample to boys fifteen years old or less leads to essentially the same results. It may, however, be the case that the male wage rate is a better indicator of what older children can earn in agricultural labour market than the child wage The second table, Table 4b , shows the results for hours in school for boys. Here the linear age variable is not significant, although the dummy for being fourteen or older and the interaction terms are. There is an (additional) drop of about six hours per week when a boy turns fourteen.
13 The educational attainment of the father again has a significant effect, which is approximately of the same magnitude as for work but with the opposite direction.
Both of the land variables have a negative effect on hours in school, but only the amount of land owned is significant. This raises the question why an increase in the land owned decreases both the number of working hours and the number of hours in school, although the effect on working is not significant. One possibility is that boys are kept away from school to work on the family land, but that this does not show up in the hours worked because the family does not consider it work proper and therefore tend to under-report it. Another possibility is that the effect is due to the small percentage of the sample which own land. Both of the significant wage rates, those for males and children, have substantial negative effects on hours in school. While the effect from the male wage rate is consistent with the explanation offered above that the male wage rate may be a better proxy for how much boys working would earn the effect from the child wage rate is not consistent with the demand side explanation offered above. It is, however, consistent with the model suggested in Rosenzweig and Evenson (1977) . The final significant variable is the distance to the family planning clinic in 1977, which reflects one of the costs of children or rather the cost of limiting fertility. The greater the distance to a family planning clinic, the lower is the relative price of children, which would tend to increase the number of children and decrease the investment in child quality. This interpretation is supported by the significant negative effect of distance to a family planning clinic on the hours in school. While this may not constitute a full test of the quantity/quality model it is interesting that this effect shows up for the distance to a family planning clinic during the time period during which at least some of the children in the sample were born. 14 Hence, this distance is better suited to capture the cost associated with limiting fertility than, for example, using the cost of contraceptives or distance to a clinic for 1982 or 1985.
An alternative explanation is that the distance to the closest family planning clinic simply captures how close to an urban area the household is and that the negative effect on schooling is mainly due to the distance to school. While this may be a possibility, one would imagine that some of the other distance measures would carry some explanatory power as well. The fact that only the distance to the family planning clinic is significant and that it measures the distance in 1977 not in the years the survey was carried out suggests that the first explanation is the likely one.
The final part of the table presents the effects on boys' time spent on household chores. Even though boys generally spend less time on household chores than girls, there is a significant increase in the number of hours with age. With the chosen specification, the time boys spend on household chores increases until they reach age fourteen, after which it declines again. This development is in line with what is expected from Table 2 . Both of the land variables have a negative effect, although only the amount of rented land have any significant effect. The other variable that has a significant negative effect is the male wage rate. An increase in the area of rented land or the wage rate both reflect an increased opportunity cost of having boys doing household chores rather than working in market related activities. The final variable of interest is the dummy for whether the father is present or not. This turns out to be negative and insignificant. Hence, whether the father is present has no significant impact on the hours spent by boys doing house work and furthermore has the opposite sign of what is expected. There are two connected explanations for this. First, the father does not do much housework, and his absence would therefore not require any large reallocation of time into household chores. Second, if the father is the main income-earner it is more likely that the sons would instead spend more time working in market related activities. As seen above the effect of the father not being present on the time spent working is positive, but not significant.
Finally, Table 4d displays the correlation between the error terms and the household effects, where relevant. The first important result is that there is a statistically significant negative correlation in the error terms of the three different time uses and that these correlations remain significant in the random effects model. Of the three correlations, the sign and size of the correlation between work and schooling are of most interest here. Clearly, unobservable individual characteristics that increases the number of hours a boy goes to school also leads to a substantially lower hours spent working for that boy, but the correlation is not close to minus one. Hence, unobservable characteristics, such as ability of the child, does not necessarily lead to a very large reduction in working hours when hours in school is increased.
Interestingly, the correlation between unobservable household characteristics for work and school are much stronger and also statistically significant, while not reducing the correlation between work and schooling for individual unobservables by much. Hence, there 14 A child born around 1977 would be 8 and therefore included in the sample in 1985. Furthermore, it is likely that relatively little change in the number of family planning clinics took place in the five years before 1977.
are strong negative correlation between unobservable household factors, such as ability and parental preferences, that affects hours in school and hours spent working. That unobservable household characteristics are important can also be seen from the changes that occur in the estimated effects of the household variables. The father's education, for example, has a substantially smaller effect on both hours in school and hours spent working after controlling for household unobservables. For work, the effect is about 25 percent smaller, while for school is just below 15 percent smaller. On the other hand, the effect of male wages have a larger effect when taking account of household heterogeneity. The negative effect on hours in school and positive effect on hours working change both by around ten percent for the random effects estimations.
The results for the continuous models for girls' hours spent working, going to school and working at home are presented in Tables 5a-5d. As for boys, girls spend more hours working with age, although the effect is not very significant and less than half that of boys. Apart from their age, only the distance to the rural health unit has a significant effect and that is also only marginally significant. Given the large number of girls that do not work, one would expect the results of the continuous model to be biased toward zero, which might explain why there are so few significant variables.
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Otherwise, the results mostly have the expected signs. Both the educational attainment of the mother and father tend to decrease the number of hours spent working and the amount of land owned has the same effect, while land rented has the opposite effect. Corresponding to the results for the boys, the female wage rate tends to increase the number of hours worked for girls, while the child wage rate tends to decrease it. The female wage rate is significant in the models without household effects.
For schooling, not a single of the age variables are significant, which match the descriptive statistics that show less change in the percentage of girls in school compared to boys.
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Contrary to many other studies neither of the parents' education has any significant effect on the hours in school. An increase in the mother's education tend to increase the number of hours in school for girls, while an increase in the father's education has the opposite effect, but as mentioned none of these are significant.
All three of the wage rates show significant effects. The male wage rate, which has a negative effect on hours in school for girls, is, however, only marginally significant and substantially smaller than the effects of the two other wage rates. That an increase in the female wage rate has a significant positive effect on girls schooling suggests that the income effect outweighs the substitution effect between mothers' and daughters' time. Finally, the child wage rate has a very large negative effect on hours in school. Interestingly, both the parameters for the female and child wage rates show absolute increases when estimated with random effects, while the opposite is the case for the male wage rate.
As for boys, longer distance to a family planning clinic in 1977 tends to decrease the hours in school for girls. Furthermore, the present distances all have negative effects and are significant for the rural health unit and public hospital distance measures. None of these were significant for the boys. This suggests that boys will be favoured in families living further away from urban areas. Finally, girls in households where the mother is not present spend significantly fewer hours in school than girls from households where the mother is present. This again suggests an unequal division of the access to schooling for boys and girls. It appears that if a household faces adverse conditions, such as long distances to school, markets or urban areas or the mother not being present, it has more of a negative effect on girls' schooling than on boys'. With respect to household chores the number of hours girls spend increase with age until they are fourteen years old after which there is a slight decline. All three of the age variables NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Table 5 : Continuous Models for Girls are significant. Neither the education of the father nor of the mother do, however, have any significant impact on the number of hours spent on household chores by girls. Two variables that are significant are the area of land rented by the household and the wage rate for men. For both, an increase leads to a decrease in the hours doing household chores. Neither the female nor the child wage rates have any significant effects. One variable that one would assume would be significant is the dummy for whether the mother is present. If mothers' and daughters' time were substitutes in household work it would be likely that girls without their mother present would work significantly more in the house than those with a mother present. The dummy do have the expected positive sign, but the effect is far from being significant. Table 5d shows the standard deviations for the error terms and for the household effects and the correlation coefficients for the jointly estimated models. As for boys, there is a significant negative correlation between the residuals from the hours worked equation and from the school equation and it remains significant after incorporating household heterogeneity, although the correlation between work and school is reduced by half, while the correlation among individual error terms for school and chores is still large (and larger than the cor- relation between work and school). This fits well with girls being more likely to work at home than in market activities. Hence, for girl the alternative activity to school appear to be household chores, not market work.
The most substantial changes in the estimated effects of variables after taking account of household heterogeneity occur for hours in school. The negative effect of the log of male wages on hours in school is reduced by 25 percent, while the positive effect of female wage increased by almost 40 percent. As mentioned in the beginning of this section the full model is estimated under the assumption that there is a perfect negative correlation between the household effects for work and for school, but this appear to have little effect on estimated effects and how they changes when including household heterogeneity.
Tobit Models
Since the continuous model is potentially biased given the number of children who spend zero hours in a given activity, this section presents the results of the tobit models for boys and girls. As for the continuous models, the first column show the results for the three outcomes estimated separately, while the second allows for correlation in the error terms over the three outcomes. The third is again individually estimated but this time with household random effects introduced and the final column shows the results of the estimation of all three activities with household random effects and correlation over these effects. Unfortunately it proved impossible to allow both the error terms and the random effects to be correlated for the full model for both boys and girls. Hence, the correlation over the error terms are instead assumed to be zero.
Tables 6a-6d present the results from the tobit models for boys. The first table, Table  6a , presents the results for hours worked. As for the continuous model, the number of hours boys work increases with age, and again there is no significant change in the number of hours after the age that children are legible to leave school. The educational attainment of the father is significant for the models without household effects and for all models, the number of hours worked decrease with increasing level of education. The mother's education and the land holdings of the household do not have any significant effect on how much boys work. The size of the land area rented does only have a significant effect in the joint model without household effects. For all models the effect is positive; the more land a household rents, the more hours the boys of the household tend to spend working, presumably on the rented land.
While both the male and the child wage rates were significant in the continuous models, this is only the case for the child wage rate in the tobit model. Here a doubling of the child wage rate would decrease the number of hours worked with twenty hours. Of the remaining variables only the distance to a rural health unit is significant and only for the models without household random effects.
The second table, Table 6b , presents the results for hours in school. Here, as for the continuous models, there is no significant effect of age for boys until they reach age fourteen. By that age there is a significant drop in the number of hours in school. The educational attainment of the father again has a positive effect on boys' schooling, while the mothers' education has no significant effect. Land owned, on the other hand, leads to a decrease in schooling, although the effect is not as significant as in the continuous models.
While both the child and male wage rate had significant negative impacts on hours in school in the continuous models, only the male wage rate is significant in all four tobit models. The child wage rate is significant for all but the full model, but only marginally. As before, an increase in both of the wage rates lead to a decrease in schooling. The last significant variable is the distance to a family planning clinic in 1977, which has a negative effect.
The results for boys' time spent on household work are shown in Table 6c . The three age variables all have a significant effect, with the number of hours increasing until age fourteen after which it declines. Neither the education of the parents nor the size of the household's land holdings have any significant effect, but increasing the area of land rented leads to boys spending less time working on household chores. Apart from these variables only the distance to the daycare centre is significant and that only marginally. NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. The last part of the table shows the standard deviations and correlation for the error terms and the household effects. Interestingly, there is little difference in the size and significance of the correlation between the error terms for work and school between the OLS and Tobit estimates without random effects.
17 Hence, even after taking account of the potential bias from observations with zero hours, there is still not a very large correlation between how unobservables affect hours in school and hours working. As mentioned above it was not possible to estimate the full model with correlation between both the error terms and the NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Table 6 : Tobit Models for Boys household effects and the correlation between the error terms are therefore constrained to zero. This may, however, not be a very appealing assumption since the correlation between the error terms for work and schooling for the joint model without household effect is significant. Furthermore, the correlation between the household effects for work and schooling are constrained to be minus one, since all starting value led to an almost perfect negative correlation and therefore failure to identify the variances. As for the OLS estimates, once unobservable household heterogeneity is included the effects of father's education on hours in school and work drop substantially. While the effects of male wages also change, the effect Tables 7a-7d which present the results for girls' time allocation estimated using tobit models. Girls' time spent working increases significantly with age but does not change significant when they turn fourteen. With respect to the educational attainment of the parents the father's education is not significant in any of the model, but the education of the mother is significant and negative for the two models without household effects. Hence, daughters of mothers with more education tend to work less than those with mothers who has less education. Neither the land owned nor land rented have a significant impact on how much girls work. The same is the case for the male wage rate, but the female wage rate is significant for all the models except the full model and the child wage rate is significant for all. While an increase in the female wage rate tend to increase the time spent on work for girls, the opposite is the case for the child wage rate. Of the distances the distance to the rural health unit and to the public hospital are significant for the full model. The distance to the rural health unit is significant for all four models, while the distance to the public hospital is only significant for the full model. As for the continuous models, neither the age variables, the educational attainment of the parents nor the land area owned or rented have any significant impact on girls' schooling. All three of the wage rates do, however, significantly influence the number of hours in school. For both the male and the child wage rates, an increase lead to a fall in the number of NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Table 7 : Tobit Models for Girls hours in school, while increasing the female wage rate will increase girls' schooling. While the distance to a family planning clinic is not significant, but close to being significant, the distances to the public hospital is negative and significant for all four models, while the distance to a rural health unit is only significant for the models without household effects. The final significant variable is the dummy for whether or not the mother is present in the household. Girls without their mother goes significantly less to school than girl that do have their mother present. NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Table 7 : Tobit Models for Girls increases with age until the girls are fourteen after which it begins to decline again. The decline after age fourteen is, however, relatively small so that girls aged sixteen only work marginally less than girls aged thirteen. How much land the household has rented has a significantly negative effect on the time girls spend doing housework and the same is the case for the male wage rate. The remaining variables does not have any significant effect. It is interesting that the dummy for the mother not being present does not carry more of an effect. As seen above it does have a significant impact on girls' schooling whether their mother is present in the household, but it does not appear that this affect how much NOTE: Asymptotic Huber-corrected standard errors in parentheses; Significance: '*'=10%; '**'=5%; '***'=1%. Table 7 : Tobit Models for Girls time they spend on household chores. One would expect that the girls would take over the mother's household responsibilities but if that happens, the effect is not significant. Finally, the last part of Table 7d shows the standard deviations and correlation of the error terms and the household effects. As mentioned above, the full model is estimated under the assumptions that the correlation between the error terms are zero and that the correlation between household effects for work and school are minus one. For the joint model without household effects both the correlations between work and school and between school and household chores are significant. The correlation between the error terms for work and Table 7 : Tobit Models for Girls school for the model without household effects is larger than for the continuous model above, while the correlation for school and chores is essentially the same. Clearly, it is not possible to say how these variables change with the introduction of household effects the model would only converge under the restrictions mentioned above. In terms of changes in the estimated effects of explanatory variables after incorporating household effects the pattern follow that of the continuous models. The negative effect of male wages on schooling is substantially reduced, while the positive effect of female wages on schooling increases. Mother's education also has a more positive impact, but is still not statistically significant.
Conclusion
The time use of children matters not only for their present well-being, through the time spend working, going to school, doing household chores or leisure time, but also for their future. An example is hard or hazardous work which may have damaging effects on their health that only shows up later. 18 Another example is the human capital accumulation of the child, which is probably the main determinant of the child's future income. This paper has analysed the effects of potential determinants of the allocation of time for children aged seven to sixteen in the Laguna Province in the Philippines. This is done using two different econometric models. First, a continuous model is used to estimate the number of hours in an activity. Secondly, the tobit model is used to eliminate the bias that can arise from the large number of censored observations in the hours estimates. Since unobservable heterogeneity may be a problem, all models are estimated both with and without household random effects included. Furthermore, the different time uses are jointly determined and the nature of the time allocation problem imposes a number of restrictions on the econometric models.
Therefore, the different time uses are estimated both individually and jointly, allowing for correlation between the error terms for the different time uses and correlation between the household random effects where used. Hence, for boys and girls tri-variate continuous and tobit models with household random effects are fitted. Only for the continuous model was it possible to allow for correlation between error terms and between household effects in the full model, while for the tobit models it was necessary to impose restrictions on either the correlation between the error terms or between the household effects. Hence, while the continuous model may be biased due to the presence of a significant number of observations censored at zero, it is not entirely clear which of the models is the "best", since the tobit model could not be estimated with the correlation unrestricted, which may also bias the results.
Generally, the age turned out to be one of the most important determinants of both participation and number of hours, with both boys and girls working more both in market related activities and at home the older they become, while participation and number of hours in school decreased with age. The four household variables, the educational attainment of the mother and the father and the amount of land owned and rented did have some significant impact on boys' time use, while it did little to explain it for the girls. Boys with fathers with more education worked significantly less and spent more time in school. The mothers' education did have the expected negative effect on girls' participation and number of hours working, although the effect was only significant for the tobit model. Furthermore, the mother's education had the expected positive effect on schooling.
The land variables represent a bit of a puzzle. For boys the effect of increasing the land owned was to decrease both participation and number of hours spent on all activities (thereby increasing the number of hours spent on leisure), with the effect on schooling being significant for all models. Why there is a negative effect on both work and school is not easily explained. One possibility is that the effect on work, which is mostly insignificant, is due to measurement error. If parents that own land are also more likely to under-report the number of hours spent on work, which is plausible since they may be less inclined to consider helping out on the land as work, this could explain the insignificant effect. Furthermore, the number of households that own land is relatively small which means that the results are estimated off a very small sample. The effect of increasing the amount of rented land is more in line with the expected; it increases working and decreases schooling, although the effects are only partly significant. For girls the only time use any of the land variables have a significant effect on is household chores; girls tend to spend less time on these, the more land the household rents. One would expect that the time would instead be spent on working, but the effect is only positive for the continuous model and for neither the tobit nor continuous models is it significant.
The wage rates for men, women and children have some interesting effects. The male wage rate tend to increase how much both boys work and decrease their time in school and household chores. For girls, the female wage rate has a significant and positive effect on schooling and to a certain extent work and household chores. The child wage rate tends to reduce both time in school and work, which may seem counter-intuitive. This is the case for both boys and girls; especially for work is the effect of the child wage significant.
One of contributions of this paper is that it incorporates both the joint determinants of time use and household heterogeneity. Among the most interesting results that come out of this is that while there clearly is a statistically significant correlation between unobservable individual characteristics when it comes to hours spent working and in school for boys this correlation is substantially smaller than one. Including household heterogeneity does not change this result, although clearly the correlation for the household effects is much larger. It is therefore not surprising that previous work, such as Ravallion and Wodon (2000) , finds that child labour does not displace schooling completely. These results carry over to girls, although the picture is slightly more muddled.
That unobserved household heterogeneity does have an impact on decisions on children's time use can be seen from the changes in the estimated parameters once random effects are used. For boys, the effect of father's education is reduced substantially, while the effect of male wages are larger. For girls' schooling, the effect of male wages decreases and the effect of female wages increases significantly once household heterogeneity is included.
In terms of future research, one area that would be of special interest is whether incorporating household heterogeneity lead to substantial changes in the effect of household variables on long-term outcomes such as education and health. Ejrnaes and Pörtner (2004) show, using the same data, that the effect of birth order on intra-household allocation of resources changes with education levels of the parents. That, however, was done using household fixed effect which means that it is not possible to examine the level effects of parental education.
